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(yr) centrifuged deposit of the fluids were air dried, fixed in 3 % acetic-alcohol, and stained with haematoxylin and eosin and by the Papanicolaou method. Pleural and peritoneal fluids from the last six patients were processed by a Millipore filter technique. The centrifuged deposits were washed in 05% acetic acid to remove red blood cells, resuspended in normal saline, and passed through a 13 mm Millipore filter (5,.u pore size), using a Swinnex-1 3 filtration system. The filters were then fixed in 3% aceticalcohol for 30 minutes and stained with haematoxylin and eosin. Special stains, such as the periodic acid Schiff technique, were not used routinely.
As the histology of pleural and peritoneal mesothelioma is essentially similar, they were placed in one of three groups, namely, epithelial, mesenchymal, or 'mixed' (McCaughey, 1958) .
Results
In two patients with peritoneal mesothelioma (cases 9, 11) and one with pleural mesothelioma (case 14) the initial diagnosis of probable mesothelioma was suggested on the presence of malignant cells of recognizable mesothelial cell type. These three cases have been seen within the last four years.
On reviewing earlier cases, malignant cells of a similar type were identified in a further four patients with pleural mesothelioma (cases 1, 3, 6, 8) and in one with peritoneal mesothelioma (case 10).
The smears from these eight cases were amongst the most cellular seen (Fig. 1) (Fig. 3) . The clusters showed either a round or smooth, knobbly outline (Fig. 2) (Fig. 7) , the cytoplasm was scanty, eosinophilic and opaque, a few cells showed fine or coarse vacuolization (Fig. 8) . Tight clusters of malignant cells were not present but there was the occasional loose aggregate of malignant cells. These did not show the articulations between cells that were seen in the first group of eight cases. In case 13 malignant cells were less numerous, but of a similar type. In addition some coarsely vacuolated mesothelial cells were present; these did not show the usual features of malignant cells.
In two patients (cases 5, 12) the cellular bloodstained pleural smears consisted predominantly of large, coarsely vacuolated cells with eccentric nuclei, some compressed against the cell margin, giving a 'signet ring' appearance. Also present were moderate numbers of mesothelial cells found singly or in small clusters. The majority had one nucleus, a few showed up to three. Definite malignant cells were not identified in these two patients; the smears were reported as being 'suspicious of secondary carcinoma'.
No malignant cells were present in the pleural fluids from two patients in whom mesothelioma of mesenchymal type were found at necropsy (cases 2, 7). The smears from both were heavily bloodstained, in case 2 showing numerous small dark lymphocytes with an occasional 'atypical' mesothelial cell. In case 7 the smears consisted entirely of red blood cells, but no further comment was possible.
Discussion
The cytological diagnosis of diffuse mesothelioma depends on the identification of malignant cells which still retain the characteristics of mesothelial cells (Klempman, 1962) . The diagnosis also requires familiarity with the wide range of appearances seen in benign mesothelial cells (Graham, 1963; Naylor, 1963; Koss, 1968) .
In the present series, the pleural or ascitic fluid from eight patients showed malignant cells with characteristics of mesothelial cells. Four of these have been seen during the last four years, in three the diagnosis of mesothelioma was initially suggested on the basis of the cytological findings.
Features which enabled a mesothelial cell origin to be suggested were seen both in individual malignant cells and also in the arrangement of the cells. Individual cells showed a distinct, intact border, optically dense cytoplasm, which in haematoxylinand-eosin-stained preparations stained eosinophilic or amphophilic; some cells showed fine peripheral vacuolization. The size of the majority of cells did not differ greatly from that of normal mesothelial cells. Klempman (1962) defined such cells with intact borders as differentiated malignant mesothelial cells, and said that the diagnosis of diffuse mesothelioma depended on the identification of such cells. The nuclei showed the usually accepted criteria of malignancy.
The types of cellular articulation seen in these eight cases are all characteristic of the mesothelial cell, and, according to Naylor (1963) , are not seen in any other cell encountered in serous fluids. These include flattening of apposed surfaces, pincer-like articulations, and cannibalism. In addition there were solid clusters of malignant cells with either smooth or knobbly outlines and central nuclei; some clusters showed a peripheral layer of flattened cells. It was easier to be certain that these were malignant than to be confident that they were of mesothelial origin, although Klempman (1962) said that clusters of malignant cells in secondary carcinoma have peripheral nuclei. In none of these eight cases did the effusions show identifiable glandular structures with a central lumen. Koss (1968) mentions such an acinar pattern as a feature of secondary adenocarcinoma; Klempman (1962) , however, illustrates a 'malignant acinus' in a histologically proven pleural mesothelioma. But caution is needed in interpreting acinar structures as being diagnostic of malignant effusions. Luse and Reagan 581 (1954) studied sections of the centrifuged deposit of 396 effusions not associated with malignant tumours in which the aetiology was known. Acinar structures were found in 23 specimens (6%) and were present most often in effusions due to congestive cardiac failure and cirrhosis. Luse and Reagan stress that it is not always possible to differentiate with certainty the acinar-like structures in benign effusions from those seen in adenocarcinoma.
In two patients with pleural mesothelioma (cases 4 and 13) malignant cells which did not show characteristics of differentiated mesothelial cells were identified. The malignant cells showed more anisocytosis than in the first group of eight cases; tumour giant cells were frequent. The cytoplasm was scanty and the nuclei were dense and hyperchromatic. The articulations and characteristic grouping seen in the first eight cases were absent. The appearances were not those usually associated with secondary adenocarcinoma (Graham, 1963; Koss, 1968) . The dense hyperchromatic nuclei and opaque cytoplasm were reminiscent of malignant squamous cells which are occasionally seen in malignant effusions (Hughes and Dodds, 1968) . In Klempman's study (1962) of the exfoliative cytology of 27 pleural mesothelioma, two cases were described in which only undifferentiated malignant cells were identified. Although metastatic tumours can present with a similar pattern, Klempman suggested that the possibility of mesothelioma should be considered and that a careful search should be made for differentiated malignant mesothelial cells.
No malignant cells were identified in the remaining four cases. In two (cases 5, 12) the smears consisted predominantly of coarsely vacuolated cells, some showing a signet ring appearance. These are probably degenerate mesothelial cells (Spriggs and Boddington, 1968) and unrelated to the type of malignant tumour present (Koss, 1968) . Luse and Reagan (1954) found signet-ring forms in 152 of 396 (38 %) of effusions not associated with malignant tumours. Naylor (1963) also commented on and illustrated coarsely vacuolated cells in his series of seven diffuse mesothelioma; he concluded that they were of mesothelial origin. In Klempman's series of 27 cases 'balloon vacuoles' in the cytoplasm were seen only in one case. This coarse vacuolization must be distinguished from the fine, peripheral vacuoles noted in the first group of eight cases; in these the cells were of recognizable mesothelial origin.
In the remaining two patients with 'negative malignant cytology' (cases 2, 7) the pleural smears in one (case 7) consisted only of red blood cells. The other showed numerous red blood cells with small lymphocytes and a few 'atypical' mesothelial cells.
The histology of both these pleural tumours showed mesothelioma of mesenchymal (sarcomatous) pattern (McCaughey, 1958) . Koss (1968) (Spriggs and Boddington, 1968 (Koss, 1968) and conversely mesothelial cell hyperplasia and hypertrophy can easily be mistaken for malignant mesothelioma (Naylor, 1963) . In all Naylor's seven cases there were cells of a type that could not be readily diagnosed as malignant. Even in cells that were thought to be malignant, the nuclear abnormalities were not as marked as in exfoliated cells from squamous carcinoma or adenocarcinoma. Klempman (1962) also stressed that mesothelial cell atypicality could be such that it was impossible to decide whether or not the cells were malignant. In addition to these difficulties of distinguishing a benign or atypical mesothelial cell from a malignant mesothelial cell it is also well recognized that mesothelial cells can show a wide G. Hefin Roberts anid G. M. Campbell range of changes in a variety of benign diseases and as a result of degeneration (Graham, 1963; Hughes and Dodds, 1968; Koss, 1968 
